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May  1950  1/ 


Half  Stag 2  Versus  Full  Boj:iker  Refrigeration  in  Fan  Cars  with  Matuie 
Green  Texas  Tomatoes  in  Standard  Lugs. 

Object 

This  shippi.-ng  test  coniparing  upper  half  stage  icing  with  full  'bmiker  icing 
in  Preco  fan  cai'S  was  conducted  to  determine  if  a  uniform  60- JO"  temperature  could 
be  obtained  by  half  stage  icing  with  south  Texas  tomatoes  loaded  warm.    The  orig- 
inal plan  included  standard  ventilation  service  before  arrival  at  destination  as 
a  precautionary  measure  against  excessive  refrigeration,  particularly  in  the  fiill 
bunker  car.    The  shipper's  decision  to  use  a  standard  refrigeration  service  to 
desi- ir.ation  resulted  jartly  frcm  market  conditions  existing  at-  "^he  time  and  a 
natural  reluctance  to  accept  lialf  stage  as  a  protective  service. 

Procedure^ 

Two  Precc  fan  cars  of  the  same  series,,  one  with  the  half  stage  racks  in 
place,  were  loaded  with  73^  stan.dard  logs  of  ii.iature--green,  wrapped,  place-packed 
tomatoes  of  6  x  6  size.    A  Eyan  recording  thermomexer  was  placed  inside  each  of 
D  lugs  of  tomatoes  and  during  the  loading  these  lugs  were  distributed  to  com- 
parable positions  in  the  two  cars,  namely,  (l)  botton  layer  next  to  bulkhead;  (2) 
fourth  layer  at  quarterlayer ;  (3)  top  la5''er  at  doorv/ay.    All  were  along  the 
centerline  of  the  car.    An  additional  test  lug  of  6  x  b  tomatoes  was  placed  along- 
side each  lug  containing  a  thermometer. 

One  Byar.  thermometer  was  attached  to  a  cross-beam  under  the  doorway  of  one 
car  in  order  to  obtain  a  recording  of  the  outside  temperature  during  transit. 

The  two  cars  were  loaded  the  afternoon  and  night  of  May  18  and  completed 
in  the  early  morning  hours  of  May  I9.    Air  temperatures  during  the  loading 
period  ranged  from  7U  to  92**  F.    Fruit  temperatures  varied  from  SJ  to  Sg®. 

The  cars  were  initially  iced  at  6:30  p.m.  Maj''  18  daring  the  ''nading  oper- 
ation.    Snow  ice  only  was  available  for  icing  cars  in  McAilen.    PFE  65I73  (full 
bunker)  received  11,500  po-onds  and  PFE  S^7k8  (half  stage)  received  65CO  pounds 
at  this  time.     The  fan  levers  were  placed  in  the  "on"  position  but  not  sealed. 
The  cars  were  "pulled"  at  3:30  a.m.  Ma^^'-  I9  a;id  the  train  "raade  up"  in.  Edinburgh 
a  distance  of  12  miles.     They  moved  via  Southern  Pacific  and  Cotton  Belt  Rail- 
road to  East  St.  Louis  and  then  by  Pennsylvania  Railroad  to  Jersey  City.  The 
cars  were  under  standard  refrigeration  with  fan  service  from  McAllen  to  destin- 
ation. 


This  test  was  conducted  in  cooperation  with  the  Atlantic  Commission  Co.  v/hose 
represer.tatives  at  loading  point  and  market  assisted  with  the  arrangements 
and  supplied  tlie  packing  house  data. 

Jack  Chilcutt  of  the  Max  Lutz  Company  aided  materially  in  the  conduct  of  the 
test. 
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The  cars  were  unloaded  May  29,  and  the  12  test  lugs  were  taken  to  the  Nev/ 
York  laliorators'  for  obtaining  data  cn  ripening  and  decay. 


Table  J  ~  Icing  record  for  test  cars. 
PFE  65173  -  F-gll  Bi-uiker  Icing 


Initial  icing 

McAllen,  Texas 

May  IS 

6230  p.m. 

11,500 

lbs. 

1st  reicing 

Edinburg,  Texas 

May  19 

SsOO  a.m. 

3,soo 

lbs. 

2nd  reicing 

Snglewood,  Texas 

Ma^^  20 

2210  a.m. 

1,200 

(Houston) 

3rd  reicing 

Pine  Bluff,  Ark. 

May  20 

IISO5  p.m. 

U,200 

lbs. 

Uth  reicing" 

E.  St.  Louis,  111. 

May  21 

1,800  lbs. 

5th  reicing 

Indianapolis,  Ind. 

May  22 

lOJlS'a.m. 

3„200 

lbs. 

bth  reicing 

Huntington,  Pa. 

May  23 

1^23  p.m. 

2„400 

lbs. 

Total 

28,100 

lbs. 

PFE  657US 

~  Half  Sta 

.ge  Icing 

Initial  icing 

McAllen,,  Texas 

May  IS 

6;30  p.m. 

6,500 

lbs. 

1st  reicing 

Sdinburg,  Texas 

May  19 

SsOO  a.m. 

i|,200 

lbs. 

2nd  reicing 

Englev/ood,  Texas 

May  20 

2510  a.m. 

3,000 

lbs. 

(Houston) 

3rd  reicing 

Pine  Bluff,  Ark. 

May  20 

11;05  p.m. 

^,500 

lbs. 

Uth  reicing 

E.  St.  Louis,  111. 

May  21 

1,800 

lbs. 

5th  reicing 

Indianapolis,  Ind. 

May  22 

lOslS  a.m. 

2,800 

lbs. 

6th  reicing 

Huntington,  Pa. 

May  23 

1^23  p.m. 

2,300 

lbs. 

Total  25,100  lbs. 


1/  Furnished  by  the  Pacific  Fruit  Express  Agent  in  Edinburg. 


Bi)SULTS 


Te/uperatux'es  In  Traasit 

In  figure  1  are  given  the  corrected  temperatures  as  recorded  in  the  middle 
quarterlength  test  lugs  in  the  two  cars,  the  outside  air  temperatures,  and  the 
reicing  stations. 

Due  to  instrument  failures  the  middle  q^uarterlength  was  the  only  one  of 
three  positions  in  each  car  where  complete  temperatui-e  recordings  were  obtained. 

Based  on  the  temperature  and  icing  records  the  field  heat  had  been  v/ell  re- 
moved from  both  loads  whei\  reiced  in  Pine  Bluff.,  Arkansas  at  11:05  p.m.  Ma^^  20. 
Ice  nieltage  to  this  point  totaled  11,7^0  pounds  in  the  half  stage  and  9^200  pounds 
in  the  full  bijnker  car  with  a  redaction  in  fruit  temperatures  from  97°        ^-^  "the 
middle  quarterlength  position,   to  66®  and  bS°  respectively. 

It  is  of  iiiterest  to  note  that  after  the  reicing  at  Pine  Bluff  the  total 
amount  of  ice  used  in  three  suhseqaent  reicings  was  6,900  pcarids  in  the  half 
stage  car  and  1,^0  pounds  in  the  full  bunker  car^  table  1. 

Half  stage  icing  with  fans  on  appeared  to  supply  approximately  the  same 
amount-  of  refrigeration  as  full  bunker  icing  with  fans  on.    Judging  from  the 
fragmentary  temperature  recordings  from  all  three  test  positions  the  half  stage 
car  showed  slightly  lower  ten^jeratuj^es  in  ail  but  the  bottom  bulkhead  location. 
Tiie  slightly  lower  temperatures  in  the  tialf  stage  car  are  probably  accounted 
for  by  better  air  circulation  through  the  half-filled  blinkers. 

Fruit  temperatures  of  70°  F.  were  reached  in  the  bottom  bulkhead  lugs 
about  11;00  a.m.  on  May  19;  top  doorv/ay  about  osOO  a.m.  on  May  20;  and  middle 
quarteriength  about  hiOO  p.m.  on  Hay  20. 

Both  cars  were  reported  to  have  had  all  bunkers  9/10*^5  full  of  ice  when 
inspected  May  24  at  ll:l6  a.m.  at  Croxton  Yards,  Jersey  City.     The  full  bunker 
car  was  reiced  one  tine  in  the  yards  on  May  27  and  received  4-, COO  pounds.  The 
half  stage  car  was  reiced  May  25  and  27  and  received  2,^^00  and  2,300  pounds  on 
the  respective  dates. 

•      Condition  of  Tomatoes  When  U^"^ loaded 

The  tomatoes  from  both  cars  were  passed  o^-er  the  grading  belt  and  sorted 
for  color  and  decay.    Table  2  shews  the  condition  of  the  tomatoes  at  that 
rims. 
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Taljls  2 


Tomato  Test  No.  1  -  Texas 

Shipped  Hay  I9,  I95O 

Condition,  of  Tomatoes  at  Time  of  Uiiload5ng 
Data  Supplied  By  Eepacker 


Gar  PFE~ 65173  -■ 

•  J''j11  BujcJicer 

Coudit  ion 

Weight 
(po  lands) 

percent 

Green 

48. 5 

Slight  Turning 

3,9X6 

IS.O 

Mediuiii  Turning 

3,iU6 

14.5 

Firit  Ripe 

3,631 

16.7 

Overripe 

37 

0.2 

Waste 

^52 

__2-l_. 

To^al 

21,720 

100.0 

Car  FgI^657US  -  Half  Stage 


Conditior. 

Weight 
(po'ajjds) 

Percent 

G-reen 

11,572 

53»3 

Slignt  Tuining 

3,l6g 

14.6 

Medi'om  Turni.-Qg 

2,2SS 

10.5 

Firm  Ripe 

%23S 

19.5 

Overripe 

0.2 

Waste 

i«)6 

21,720 

100.0 

The  rate  of  ripening  as  shown  hy  the  percentages  of  the  different  color 

classifications  from  the  two  cars  vary  tu.v  little  as  would  he  expected  from 

the  temperature  curves  shown  in  figure  1.     Likewise  the  percentages  of  waste 
are  nearly  the  same. 

Losses  due  to  waste  at  the  time  of  -.inloading  were  slight.    An  analysis  of 
a  san^jle  lot  of  discarded  tomatoes  showed  that  rots  accounted  for  ahout  73  per- 
cent of  all  waste.     The  decay  was  principally  bacterial  soft  rot,,  wateiy  rot, 
and  late  blight  rot.    Mechanical  injuries  such  as  cuts  and  Vruises  accoui:-^°d 
for  about  one  fourth  of  the  waste.     There  were  also  small  losses  due  to  v;orm 
injury,  blossom-end  rot,  sunacald,  and  growth  cracks. 

Tomatoes  in  Test-  Lugs 

In  table  3  are  shown  the  results  of  the  arrival  inspection  and  ripening 
data  on  the  tomatoes  from  the  test  lugs.    Here  again  there  are  no  striking 
differences  apparent  in  the  tomatoes  from  comparable  positions  in  the  two  cars. 

The  total  decay  developed  was  practically  the  same.    However  it  is  inter-- 
esting  to  note  that  more  decay  occurred  in  the  bottom  bunker  lugs  in  both  cars. 
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Discussion 


The  results  of  this  one  test  would  indicate  that  half  stage  icing  with  fan 
service  provided  the  same  amoiint  of  refrigeration  as  f'ill  hunker  icing  with  fan 
service.     Both  cars  were  over- refrigerated.     It  would  appear  that  Houston  or 
Pine  Bluff  could  he  made  the  last  reicing  point  in  future  test  shipments  with  a 
fair  degree  of  safety.     By  the  time  the  cars  had  reached  Pine  Bluffy  Arkansas 
the  fruit  temperature  had  been  reduced  from  97^  ^ '  tc  66°  in  the  middle  q^oarter- 
length  position  in  the  half  stage  car  and  to  6S°  in  the  same  position  in  the 
full  hunker  car.     Rapid  cooling  occurred  from  the  initial  icing  which  was  snow 
ice  and  which  is  thought  hy  some  to  retard  cooling. 

Further  icing  after  the  load  has  "been  cooled  to  this  extent  would  seem  a 
waste  of  ice.    It  is  doubtful  if  warmer  tomatoes  would  ever  be  loaded  out  of  the 
Valley  than  were  used  in  this  test. 

The  difficulty  in  arranging  for  two  car  test  shipments  to  New  York  or 
Chicago  adds  weight  to  the  advisability  of  conducting  one  car  tests  in  which  the 
protective  services  could  be  varied  in  a  progressive  manner. 
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